Cockayne's syndrome (CS) is a rare autosomal recessive disorder with dwarfism, mental retardation, and otherwise clinically heterogeneous features. In cultured CS fibroblasts, the failure of RNA synthesis to recover to normal rates after UV-C irradiation provides a useful and relatively simple diagnostic test. We have measured post-UV-C RNA synthesis in 52 patients for whom a clinical diagnosis of CS was considered a possibility. Twenty-nine patients showed the defect characteristic of CS cells, and 23 had a normal response. We have attempted to correlate the cellular diagnosis with the different clinical features of the disorder. Clinical details of the patients were obtained from referring clinicians in the form of a questionnaire. Our results show that, apart from the cardinal features of dwarfism and mental retardation, sun sensitivity correlated best with a positive cellular diagnosis. Pigmentary retinopathy, gait defects, and dental caries were also good positive indicators, although several patients with a positive cellular diagnosis did not have these features. (J Med Genet 1993;30:679-82) 
Cockayne's syndrome is a rare, clinically heterogeneous, autosomal recessive disorder. Severe growth failure and mental retardation are characteristic, while other features commonly include pigmentary retinopathy, cataracts, hearing loss, gait defects, dental caries, a characteristic wizened appearance, and photosensitivity. Nance and Berry' recently reviewed 140 published cases and suggested that, for classical CS, the clinical diagnosis requires growth failure and neurodevelopmental delay together with three of the following: retinopathy/cataracts, hearing loss, dental caries, photosensitivity, and characteristic facial appearance. There is an uncommon and more severe form of the disease which has earlier onset with low birth weight and little postnatal physical or mental development.
Cellular studies on fibroblasts cultured from CS patients (reviewed by Lehmann2) have shown hypersensitivity to the lethal effects of UV-C irradiation. 3 In this respect they resemble cells from the highly cancer prone genodermatosis xeroderma pigmentosum (XP), but whereas XP patients have pronounced defects in either excision repair or post-replication daughter strand repair of ultraviolet DNA damage, CS cells show no such defect. After UV irradiation, RNA synthesis in CS cells is depressed in a similar manner to that in normal cells. RNA synthesis recovers rapidly in normal cells but in CS cells remains depressed. 4 Recent results have shown that the rapid recovery of RNA synthesis in normal cells can be attributed to preferential rapid repair of DNA damage in transcribed regions of DNA, in contrast to much slower repair in the bulk of the DNA.5 In CS cells this preferential repair of transcribed DNA does not take place, damage in these regions being repaired at the same (slow) rate as in the bulk of the DNA.6 This failure to effect the rapid repair of crucial regions of the DNA is presumably the cause of the hypersensitivity of the cells to the lethal effects of UV light. In a few instances patients with the clinical features of both CS and XP have been reported. These patients have been assigned to XP complementation groups B,7 D,89 and G (Vermeulen and Hoeijmakers, personal communication) and show the close mechanistic relationship between the two disorders.
The failure of RNA synthesis to recover in CS cells after UV-C irradiation has provided a relatively simple and rapid test for diagnosing CS both pre-and postnatally.10 The RNA synthesis test has also provided an assay for genetic heterogeneity. Cell fusion studies have shown that 10 patients with CS (without the additional features of XP) could be assigned to two complementation groups, A and B." 12 There are no obvious clinical differences between patients in the two groups.
In this study we have received cultures from 52 patients in several different countries in whom a clinical diagnosis of Cockayne's syndrome was considered a possibility. After UV irradiation, defective recovery of RNA synthesis was found in 29 of these cultures, confirming the diagnosis of CS, while in the other 23 the response was normal. Clinicians, on whose patients we carried out the tests, were asked to fill in a questionnaire concerning their clinical features, and in this paper we attempt to correlate the clinical features of the patients with the results of the cellular test.
Materials and methods

FIBROBLAST CULTURES
Patients who had some or all of the clinical features of CS and were resident in Europe, the Middle East, or the USA were studied.
Fibroblast cultures set up either in the donating laboratories or in our own laboratory were routinely cultured in Eagle's MEM supplemented with 15% fetal calf serum.
RNA SYNTHESIS AFTER UV IRRADIATION
The procedure used was similar to that described in Lehmann et al."0 In brief, cells were seeded at 3 x 104 per 3 cm petri dish on day 1 and the complete medium was replaced with fresh medium containing 0-5% serum on day 2 to bring the cells to a state of non-proliferation. On day 5 the plates were UV irradiated with doses of 0, 5, 10, and 15 Jm-2, and the next day RNA was labelled with a four hour pulse of 3H-uridine. The cells were harvested by scraping them off the dishes and the radioactivity incorporated into RNA was measured as described previously. All experiments contained, as control cultures, one normal cell strain and one previously identified CS strain.
QUESTIONNAIRE
A retrospective questionnaire was sent to all donating laboratories requesting detailed information on clinical features relating to the skin, neurological system, eyes, teeth, and growth/development. All questions were of the yes/no/unknown form. Out of 64 questionnaires sent out, 52 were returned.
Results
RNA SYNTHESIS
The response of RNA synthesis to UV was tested in fibroblasts cultured from each patient. Results of two characteristic experiments are shown in the figure. RNA synthesis in cell strains from patients 77, 90, and 98 (figure A) and 105, 106, and 107 (figure B) was very sensitive to UV irradiation, consistent with a diagnosis of CS, whereas in patient 104 (figure B), the diagnosis was not confirmed, the response being similar to that of normal donors. tions the tables do not include all the information obtained from the questionnaire. A few of the patients with defective RNA synthesis had unusual pigmentation. Thus the Turkish patients were described as having brown pigmented areas (patient 77), hypo-and hyperpigmented areas on the face (patient 88), hyperaemia in malar areas and exfoliative dermatitis (patient 98), and hypo-and hyperpigmented areas on the face and extremities (patients 119 and 164 (4) 
